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(54) VOICE SIGNAL PROCESSOR AND VOICE SIGNAL PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily obtain a female 
converted voice natural on hearing sense by adding an 
aspirated noise component signal to an original 
conversion voice signal and outputting it as a conversion 
voice signal. 

SOLUTION: A band-pass filter part 106 passes only a 
white noise signal having a frequency in a prescribed 
frequency band corresponding to the third formant of 
the original conversion voice signal detected by a 
formant frequency detection part 103 among the white 
noise signals outputted by a white noise generation part 
105 under control of a band-pass filter characteristic 
control part 104 through as an original aspirated noise 
signal to output it to an amplifier part 109. An aspirated 
noise level control part 108 outputs the level control 
signal of the original aspirated noise signal to the 
amplifier part 109 based on the size of the amplification 
of the original conversion voice signal detected by an 
amp/envelope detection part 107. The amplifier part 109 

changes the signal level of the original aspirated noise signal based on this signal to output it to 
a mixer part 1 10 as an aspirated noise signal. 



** 


I 












*1L 







V 




139 



1CD : 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



09.03.2000 



3502268 
12.12.2003 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAsDaW2YDA41 2003200... 2006/03/1 5 



'» 



T 



(l9)H*B^fF/f (JP) 



0» ^ Hfl 4# ft ^ « (A) 



#^§2000 -3200 
(P2000-3200A) 

(43) B ¥J«12^ 1^7 0 (2000. 1. 7) 



(51) IntCL 7 

G 1 0 L 21/04 

G 1 0 K 15/04 

G10L 13/00 



3 0 2 



F I 

G 1 0 L 3/02 

G 1 0 K 15/04 

G10L 9/02 



A 

3 0 2D 
L 



f-?a-r(##) 

5D0 4 5 
5D 1 0 8 



m&m& m&m<D&8 fd (^ism) 



(21)WB#^ 


*$®¥10- 185691 


(71) fflj® A 


000004075 










(22)mKB 


¥J£104£ 6 B 16 B (1998. 6. 16) 




#ra^sfe v m^^Brio# 1 
















#W^Sfe v *^Brio# l ^ irr/vltet 








Mb* 
























08440 2 - 2 h'X^jri9 






(74)f$gA 


100098084 








/If AWT W= (*U«) 






F^-A(#^) 5D045 BA01 








5D108 BF02 



(54) [&mv&mi ^m^^mmz&^m^mwjj& 



(57) ism 




1 

I' 



(2) 



2000-3200 



[IS^3S 2 ] gftR^ l IBKo^a #8k3!««K:45^ 

Ttuta^gi^fi^^ UTHWrrssa^a*:, 

CW^3] IS^2fSiic0^fI^®Ji^Btcfe^ 



10 



20 



30 



ftnH L TIMES*** k *T £ «CJBLttSI8M*X8««lit 

tcct ttz mpm^mmji&o 

[000 1] 



[»W©IB-r c<0^(i, A*>***ffeO 



3it 



[0 0 0 2] 

(«|*tf. W«¥ 8-5 0 8 5 8 1§) o 
[0 0 0 3] 



40 f ^chtcfe^o 

[0 0 0 4] 

[0005] mj&m2t&m<Dm&te. w*« i iekco^ 

so fiRJCj3t>T. WE«JRttSi*ttl»¥att. SufSA*^ 



t 



(3) 



IB 2000-3200 



k. *iilftCk*1WttLT^5o 
[0 0 0 6] iS^3fStt©»tiK«. SS3l£>S 2 iEtt<0« 

[0 0 0 7] »*a4SB*©«fi8«. &tt<DSj**^S 
[0 0 0 8] »jR«5fE«©«ilSfci\ fi^Jg 4 iElK<D#l 



^fi^^Sg LTflufE^SI^fl^ k LTttiM^l 
[0 0 0 9] R^96IBIEO«dc^ 5 SBigO 

x««*sfedtum*f 3*y-r hy-rx5g£¥Sk. m 

77^^fgi:, lufE^^^m^cg^VT. flu 
[0 0 10] IS*JS7fBKOlS^ti, i^OA^fp^ 

tut B A^^^gi LTf#£ti3 tc^^^ic scmtfeSi 

[0 0 1 1] 8B*«8Eieo«fig«. icttO^^^c 
r*«^ffll*«aKfttT*t>T, METRIC J: D» 6ft 



[0 0 12] 

[ 1 ] mamomsmA 
#KHLTKwrs 0 [1. 1] $mmm<Dmmmf& 

R/^o^l^an 02 k. 7c^^^^fi-^o^^;i/W 

k. ^ffi^nfcmsy^^vyho/i&s^sov^r. 
PS^L4->y-r hy-rXfi^kLTtb^-rs^y-r hy-r 

Xf££gBl 0 5k. /^F;U7^b^fl®JWl 0 

mi4y^xff^kLTjija^^^/^vK^x*7^;i/^a5 

SP 1 0 7 k. ^WL/c7>yoX#^tcS^^T^:Mm 

^ftu^-rsflcjftttjtsb^i/rawa 1 o 8 k. ft^ix 

^;i/Mfflim^tcS^^T^MA14y Xfl^ofi^ 

;i/*sft*-e, mmtty^xft^kbTm^'r^>7>7 p 
gp i o 9 k. asftf^iftc^ttty -rx«^*4p* 

LT^gl^fi^k LTfttl~?%^*^ 1 1 0 k. X 

Lrmtirzxv-x&i i i k. M^tM^nr 

30 t ^ 4b o 

[0 0 13] [1. 2] ^ffiJ^ffiO|ga»{t 

a nt^Mpfi^ £ u r 7 * ;u v > h « sa» 

«lttl95 1 0 3RXf7>7- X>^o-y^ma5l 0 7^ 

. m^j^n^o 7*;i/v>hjaisa«iagpi 03^ ftm. 

[00 1 4] CtUCcfcD. /^VhV^X^^^^SP 1 0 6 

*y>f hy^Xfg^gpi 0 sicjcDWrtanfc*?^ h 

y^Xfl^co^^. S3 7*;l/v^htc*HS"TSnff^o 
TrMmtty-YXft^kLTjijia-^. 7>^l0 9tc 

so ft ^Oj^&S- 7 V^lft±JC*5Ct S T^y<D±^ a tcK 



[0015] Tv^ffii 0 9»i, fi^ u-^i/fWfflifi-sffc: 

[0 0 16] [1.3] &t£> 

ft (S^) a. jc®:Ri#o®:^ 

[0017] [ 2 ] £ffi^ffi0g&BMS 

SO **9**«Bfc»BU i:^^^Ml7 

fe^o 0 1 IC&V^T. T-T^ 1 7t:®:nl# (me) ©is 

xrtswuts v LtAAtf^fl raffias 
3tca*-r^o cn^Mfrur. #*t»£j«8I5 2 a. m 

SV^K) aw^ml, A^^fi^ma5 3tcm^i 
s^sMffig a w t Lx\ttp*m*wjum 3 k uwrr 

o 

[0 0 18] Ctl6^<fct)A*J^«^mgP3«, A 
^ S ftfcSitfrlB AWt A^^fl^ S v£ *»»-&te 

S vt 7 l/-A*ffit*«H) BJ 

£tl£ 0 «t»5Ji»WtC«x A^^fS^S v £7U-A 
t<om&&. 0 3^t"<£5U:£:oT:fct>> 2* 
FLtt, tu^U—AF L 3 KKffiSn 

Tl/^o fit, ]gS^-Ua:^gi5 4tc4oV>T7U- 
AfpIfFSv^ ft?^ffiS£ft& 04tc 

^dB£ft3 Q 

[0019] «tDm#»tca. 0 4icavr<fc3&jsa£fi 

«li) filOfi*-&t)-a-fcLT**tlSo 0 4&C 

*VTJ:«Mc, (F0, AO). (FIJI), (F 
2. A2) , , (FN, AN) ^ -5 <fc 3 fcl#:7 1/ 



( 4 ) 4$BB 2000-3200 

6 

l?**ci:*mu Ct\ 'k* «) U ism /MP 

a^-r^o fesv^i. ^BWiii_t"t*#fii[«FB*fct)o** 

[0 0 2 0] S 6tC*R^/*^*a*6tt. A?j£ft/c 

*j2ftfcu — *;l/lf— *ffl*^(D3:8:* tf^y^mgP7 
tcfcfj-f^o y^tUSB7(i, A*J*ftfcn — *Jl/lf 

Otf^^Pme0^tB73?4hbTti, Maher.R.C. 
20 andj .W .Beauchamp Fundamental Frequency Estimation 
of Musical Signal using a two-way Mismatch Proced 
ure" (Journal of Acounstical Society of America95 
(4) :2254-2263) Km^tlX^^ <fc O ftJjmVft o 0 

T% COlMco^t, 8 5*#!HLtKBt*o 
so 4\ 0 5 (A) tc^-r«t"5*n— ^^MIhIO^ 
U— AtC^V^T^tJB^n. 05 (B) tc^^r^d^p — 

O 

[0 0 2 2] If— *M««8tt, SulelcD^U 

-ATttHJ*ftfe*0— *;l/lf— * (F0. AO) , 

(FKA1), (F 2. A2) , (FN. A 

N) tC»jS"r«a— ^;be— ^^@(D7l/-Ar*fett 

ta^n/t^sA^fflB^So wis-rsn— *;i/if— 
n^ 0 «fco^f*w^« x ms(Dm~?&^ u-tuv^—t 

(F 0. AO). (F K A 1 ) > (F 2. A 2) 

f)\ D-^;l/tf— ^ (FK, AK) tCOi/^rti (0 5 
(A) #fig) . >tfJS*rsn— *;I/lf— * (05 (B) # 

88) («IBSftT^4v\ 
[0 0 2 3] If— ^3S«gP8«, WJS-T*a-*;l/e- 

so -r-^yij^uTm^-rso wfls-rsu—^/nf- 



1 



;l/bT-*<OHift»F oatfHiftRF i <omt<D—m*7H 

1, a 2. tcioo>rfciRieitc:ig«>e>nSo coi 

Aomi«*#K:a*r*nsiii*wa«"t?*So 

Cr&to"5. §^S§Sv) <D3%IE3£i&Ogfli£ 

*-*^&%mm&L&x$T>7 mm) ) 

[0 0 2 5] *tc, ffiH-&fi8SP9t±. tr— *aj»*8* 
<D?13£ £ >T l > to «> £ * S/ * 75a£ 

tf, 4 4. 1 KHz) tC*HSLfc:PaPHT*fiftonSo Hu*E 

k:^>TiirajaffltffTtotifeif'&©>r^— ^*?RL-tv 

[0 0 2 6] [2. 1] MIHI^AffOWA 
CCT% ffiK-&^cSP9<D«tJ5K^BI7^^-r o ttH^JSff 

^zSifc (fo, f k •••) *s&TfT>7 (fi«) jcjsi; 
fciEK**«*"r*o ft«u *s i so 

iEffiififig^ (F0, AO), (F K A 1) , (F 2, 

A 2) , (4, »4r«BOHHk:fieoT«p**|4f*ft 

15, tf-*3S*»8^6(4IE3£aEa» (F0, AO) , 
(F 1 , A 1) , (F 2, A 2) . OTH&ttWj* 

n, #iEKift«»©#4f»cov^T«Bffla*fTton«^ 

6. 9 a »4, m£OMttftM«ATM 

&J£fg£g|59 a*^6a**tlfeiftJB«. iDMC»9 b*C«5 40 

^TSos-a^n^o l/c^t, «H^j«3P9tDa* 

sssic ft * G 

[0 0 2 7] [2. 2] 
3«c, HgfiJMNaaWl 0(4, ffH£j£tf9fr&{Uft3 
tifciE3t«*»*ril«*SSSfcA**^ffll*S v fcoffl 

SRM4. »sfcdsns&j&«#*£< 

— Wao]E3£«fi8^fi!t«#SSSa^fi8» 

tCW/S*r^^OTfe^o kC5t?, (Target) t& 50 



mi 2000-3200 



fiR»«»»l 2K:«J*UT«5<o 

[0 0 2 8] [2. 3] ¥«7>^SW»©iff 
-7?, ^7 (A) [Ctt^X^IC t?— *tWJb»5 3EP6tf 
-*a««8*^LTffiAf*nfcjE*K«» (F 0. A 

0) , (F 1, A 1) , (F 2, A2) , , (F(N 

-l), A (N-l)) ON«<OiE3KififiR» (tXT, Cti^^^ 
£A6TFn, An^SIEf^o n = 0 — (N-l) e ) 
14. IESKttja#««F» 1 3 Kfi&StlS T> 
rAn^/^SISl 4tcA^J^n, §7b-A 
fttC^tCcfcO^TVyAme^gttJ^tl^o 
Ame=Z (An) /N 

[0 0 2 9] [2. 4] 7>^IEJfi{b«<0»ff 
A n*^^ V^AmeTiEaftL. IE£!{t7 ^A * n 
A' n — An/A me 

[2. 5] ^x-f^»[liaiJ<o»ff 

fit, x-^ . ->x>r Barnaul ete^r, 

0 8 (B) tC^-TcfcdtC, /il&i&F n&tfIE£!{l:7>:/ 
A' nfc±Df#Sft*IE3E«J«# (Fn, A* n) 

'>x^/Snie(f)^LTMt§o C (C 

fev^r, — oo>ru— **-Y>hM<0JSiftjRK:fe»«7 

[0 0 3 0] [2. 6] tf -j *-IEJft{t«<Dftfl2 
tf ^^tUSP 7 (C fel/^Tttm bfc Vv^P me1»iBHfk 

L, IEM^:/i^S»F , n**»«o 

F' n — F n/Pme 

ens oss, Ait $B«Jta5 1 8(4, xtj^p; 

"efeS^^^^Ame. tf^^Pme, X^^h^yl/— > 
x-r^Sme(f), ZE^ft^ifi^F' n^t^Ci:^ 
^:^o CO^tC^ol^T, iE^i^t:M)&S(F , n 

(4, flS*?IJ<DHift»Offl»tt**bTfeO. ^>b, 

e>(4\ «»-rs<eaK4at^o 

[0 0 3 1] CC0^tC^5V>T, /ttJ£^&%:ft*S 

IS^ffitft^fT 3 ±^(c (4 tr y * ^ - ^T(f ^> 



9 



(6) 



mm 2000-3200 

10 



B14-r-£<D5*u ¥^7>7Ame:fc£tf l^y^Pmefc: 

[0 0 3 2] <fc Dottle tiJ\ ^T^Ame^^Z 

Ame-vibh^»BILTffifiF*rSo £fc. Vf^^-Pme^rtf 
>y Pme-staRtffc? >y ^ If 7^- h P me 

U-A<Dtc71/— himmrr— Z I NFmett, 1^8 (C) 

*^tt-r-*-e**¥J^7>^»Wi«»Aine-sta, ¥ 
^yV^e^-hW/S^Ame-vib. tf^^SWfig^P 
me-sta. tf -y^tf 7^— h W/S^Pme-vib. X-^h^ 
/!/• ^x-rySme(f). jEMbU&ifc F ' nRtfSMdt 
#Rme (f) OJBTffifiF^tlSC^^J&So 
[0 0 3 3] — ?3\ feOSfeOWft (target) 

— y>y h7U-A«$g-7 f ~* I N Ftartt, ^«>»«f« 

Z. £ — y»y r-7l^— Altfg-r— £ I NFtartf)?^ 
jEKffi^^m-r^^-y-y hilttx-^^LTti. 
¥^7>:/»W/£#Atar-sta. ¥±97 VT'tfT^- h 
W/jSc#Atar-vib, b°>y^|f>!ft/&#Ptar-sta, tf^y^tf 
75— hW^Ptar-vib, X-<^7 h * i/x <Y 7" S t 

N FtarO?^ »»S#fc*ttS'r £ *-<y % y hSttf 
-*£LTW:, HM/S#Rtar(f)tf;fe£o 
[0 0 3 4] [2. 7] ^-jyhP-;I//fy*f 

3>bP- /Iz/^Vtf^xV^gl^ ltt. is— 

h 7 A1f $BfS^gp 2 0^5 ra»i«J§ S synck: Jtffi-T 

»aatf»i*aiLfe?— h7u-A««f-> i n 
ah^^tc. mfrmLtcz-fv hyis-i±mmi nf 

tar4o<fctJf^7 l/-A3b^T*S*^tS5^* 
h^/^^UKf^U/Vtar^ffi^t- 

* hHttx— ^^feSey^Wdc^Ptar-staStftr 
>y ^e^- h P tar-v iblCOv^T fe. P D/ctf 



±tfTtf-r^»iEffia«:fif'5o 5 0 [cent] K 

tt*—*±}f fc^iC (i. tf *y P tar-staR 

tf^y^tfT^ — hft^P tar-v ibtC-O^^Tt 5 0 [c 
ent] /£»±tf4»tltfa6ai/^o 

[0 0 3 5] ^-^>FP-;l//f^i^ 
gJ52 1 Oi^lfi^f^fx^a- *y H*. ft?* 

I N F tarOg8^aU4aa*fT5^BA^«o CCD 
tBSf**— y-y h7U-A1ifgf f -* I NFtartfg 

h 7l/-A«Sf-^ I N F tarfcgS^ttl U Cfl^l 
^^-^7 Y7U—Kmn?—2 I N Ftar*C<fcO*l 
H«Ul*fTv\ Si^^^^>^:WI»7l/-A 
<D2—?v h7l/-A««f-^ I N F tar, tH^C 

20 tar-vib&tf^y^tfT^— hM^P tar-v ib) tCiSL 

[0 0 3 6] [2. 8] ^ — is—i/Zstaj-^li-z/ 
30 >Vjrpt^*—>3 Vjfllj||J2 214, fe 

mm<D7\s-L> ax?, ?-yyh7i/-i.t^5. ) 

^^r-y>y h7b-A'lfffir-^ I NFtar^fiEUft 

mmz-Yv h7u-i±(om£j3mcftfE 

•?&7lo—l*(D$ — J fy h7U«-A««f-> I N Fta 
r^SS^-^7 h^l^-AtD^-y^y H7b-A1f« 
I NFtarh-T^-r — v^— 

40 ^%m*'iioo 

[0 0 3 7] *?• IT, -T — *J— i/Z/tn-r^-V-z/BZ/ 

■r-^ I N Ftar-synctC^^n^^— ?V hSftx— £ 

T 7 > ^» Wflc» A tar -sync -s ta. ¥^ T 7 V 7" tf 7*^ - h 
W^c^ A tar-sync -v ib. \L V ^-fl^J^c^ P tar -sync -st 
a. \fy^\£7"^-h WiSft P tar -sync -v ib&tfX^^ 
h^;b- i/x^7 P S tar-sync (f)) ^lEM^^ief 

so -r-if— >3>joa»2 2&, ^-r^B^^-^^y h 



(7) 



11 

7 \s — •MSr$fi"7 ? — # I N Ftar-synctC#^n^^— >fv 

bm&7-Z<Oo%^&ft\zM^*Z- / fv Mfif 

GSMfKttR tar-sync (f)) 2 5 

[0 0 3 8] CcD>T-^-'>>^P^>r-tf-->a^gP2 

Gty£#P tar-v ib) £HUTtt. tCSSftt, 
[00 3 9] [2. 8. 1] ^-iS—i/>?ui-^lz 

hTfeO. ^ l 0^^-^-^>^d^^-^-~v'3 >ja 

m^m^mtiyy^ui-^^i—yB y-^e-F^ 44 o" £ 
(Xf7ys l l) o cc^^n^-f-tf— > 3 > 
^e-F- "0" li. 7t;7U-Atc^jS-r^^-y^ r-7 

^ t IZ&tf&TtMPi/^tfiltim ^U/Vme(t)^fi^ 
(U) frBW? (V) (C^{bL/c^§^^JSiJ-r^ (X 30 

T7/S 1 2) o 

[0 0 4 0] ffRtf, ^9^-TcfcdtC. £^>^t 
= t HC*5^Tte. 7C^/*?1$fcB{I^ U / Vme (t) 
^ (U) fr£W? (V) ^{tltt^o Xr^S 
1 2 0«BU*tifeV^T. 7t:^/*^«tBfi^U/Vme 
(t)^2£F (U) (v) JCgffcLTv^Jfr&fc: 

ti (Xf7/S 1 2 ; Y e s) . j"(^>tft<Dmm(D 
$^zi>7t - 1 tC *5 £ fc^/^^kmm^ U / V me 

(t-i)^«^ (u) ^o*-^y F^/w^tamfi^ 

U/Vtar(t-1)^ (U) •efe^^S^MS'J-r^ 40 

Ufy^s i 8) o m*.i£. m9icm't&5ic, *<<( 

^ >y t = t 0 (= t 1-1) fclfc1^T«U S*?/*7&8I 
W«*U/Vme(t-l)**&^ (U) bffiiJZ 
/*3M£fcH(I^§ U / V tar (t-l)^M^ (U) ^^oTt^ 

£ c l 8 o«BUK:J3V>t, jc^/W^^m 

{f^U/Vme(t-l)ftW? (U) ^O^-f 7 hi?/ 
W^^mfi^ U / V tar (t- 1 ) tfmiS (U) ^^oTM 
if^tcte (Xt7^S 1 8 ; Ye s) . SR*— b 
yU-^at. h7V-L>mnT-Z I N Fta 

r^ftl^:t>(Dt\ ^y^n^-f-lf— >^e-F = so 



RfBB 2000-3200 

12 

N Fhold^rMalS^-^y hyi>— U<D'<ki5fa (Backwar 
[0 0 4 1] fflfctf. ^9tC^-r<t-5tC. ^-f^V^t 

= 1 1 — 1 2(o^—Yy hyu—i+izte, z—fvyyis 

-A'ltfgT 1 -^ I NFtar*M?fcL&(/>4)-C\ ~»*D 
: ^3 >-t-F= "1" h Ls WWir-yy h 
7l/-Ai9f-* I N Fhold£rS15£-y*y h7l^- 

t = t2-t3JC#fit5 7l/-A) — y>y h71/- 
Afit^xT^ — ^ backward t.~$~Z> 0 f Lt, ©1^X7 7^ 
S 1 5lCgtfrU v'V^n-f^Hf— > 3 V^e— F = 

"o" ■e«s*p5***«BiJ-r* (xf77 J s i 5) o x 

•t— F= "0" T'&Sig^Cfci:, ^-f^y^t (-c&tf^ 

^U-Alfffi-r— ^ I N Ftar(t)^ft-T^)^^ "T* 

Itffi-r— * I N Ftar-sync££— ?y h7l/-A««f 
— # I N F tar(t)£T£o 
I N F tar-sync = I N F tar(t) 

[0042] mfcfs ^9^^-r^^^^^^^^t = 

t 2— t 3<D£— y>y h*7U— AlCte. *-y7h7l/- 
^flMB-r— £ I N Ftar^ftt* SOT\ 
I N F tar-sync = I N F tar(t) 

M^-^7 F7l/-AW8f^^ I N F tar-sync 

r-sync-sta. ¥*57 FWJ«5M tar-sync -v 

ib. b 0 >y^ffW^P tar -sync -sta, tf ^y ^ h 
WfiK^Ptar-sync-vib. X^^b^)V- zy^L^^Star- 
sync(f)RtfSMjSE#R tar-sync (f)) «^KWtC«. 

T^rt^^:^:^ (Xf7ys 1 6) o 

A tar-sync-sta= A tar-sta 
A tar -sync -v ib= A tar-v ib 
P tar-sync-sta= P tar-sta 
P tar -sync- v ib= P tar-v ib 
S tar-sync (f)= S tar(f) 
R tar-sync (f) = R tar (f) 

[0 0 4 3] XT7/S 1 5©WgiJ^43v>T, isy<7U 

>3>^e— f= 44 1" grctei/ytu-r^iz— 

'>3^-F= "1" Tfe^tf^^a, ^^^>^ t(c 

h^U-AtS$S-r-^ I N F tar(t)*^#fiELav>» 
^fe§OT% F 7U-A«IB-r— # I 

N F tar-sync*«ftffl*— F 7 U-Aff ^7^-^ I 
N Fholdil'r^o I N F tar-sync= I N Fholdffllitff , 
gl9iC^-r c fc5tC > Z't^yfft = t 1— t 2<D*—>fy 
b7U—l±lZ^ *—Vv h7l/-Alt«7-? I N F 



(8) 
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"1" jf^^^t = t2-t 3£>*-y*y h 

7U— Afclte, y*y h 7 Alt $5^- £ INFta 

£ I N F tar-sync^-I^V^t = t 2— t3<£>£ — ?v 

p i £*t</\ w»<ojaafc:fflc^n*iBfti5ff#«-y^ h 

7P-A1f$B7 f — £ I N F tar-synclC^3; ftZZ-^fv 
hm&T— ^7 vy»Wfi)c» A tar-sync -sta. 10 

¥±5 7 > 7 If 7^ — h 89 J8# A tar -sync - v ib . tf >y 
W^C^P tar-sync-sta x If >y ^ tf ;/ h &*M£r P tar- 
sync-vib, h^;b • 5/ x^^ S tar-sync (f)Rtf 

5£M/£#R tar-sync (f)£&£ (Xf^^S 1 6) 0 
[0 0 4 4] £/c. 09tC^-r^3tC. £>T = >^ t = 

->3^-K= "2" Z^BL^^t = t 2- 

t3<D# — h7i/— AtCfcj\ ^7h7U- MS 

I NFtartfSatSOT% h 20 

7 Is—l+mmv 1 — 2 I N F tar-sync^: £ -Y ^ > ? t = t 
2—t30£— y>y H71/-AW-y7 h7l/- 
f-^T*5Iiffl?-y7 h7U-Aiif-^ I N 

Fhoiafc-rsaagp 2#fri,\ wBojagicffl^en* 

h "7 U-Aff fST 1 -^ I N F tar-synctC 

A tar-sync-sta, ¥*37 VT'tf 7*^ — h A tar-sy 

nc-vib, tfy^-ftWjS^P tar-sync -sta, tf^tfT^ 
— h0ty&5^P tar -sync- vib. X^ • ^x^^S 

tar-sync(f)Rt^!i^5^Rtar-sync(f)££:£ (Xv^y 30 

ys 1 6) o xf7^s 1 2ow9j»e:*5v^t. itmm/ 

#^ttUiM^U/Vine(t)3b^^ (U) fr&*t/S (V) 
tC^fLLT^&^it^aa (Xf77S 1 2 ; No) , 
£ -yy h M^y^^mm^ U / V tar (t) tf^p* 

(V) (U) fcaitLTi/^fr5^*WBij-r« 

(Xf7^S 1 3) o 

[00 4 5] Xfy/Sl 3CDmmiCt5^T. #—try 
h«l^/^*a«#U/Vtar(t)^W?» (V) fr£>$S 
^ (U) fc£fl:LT^3»&li:«4 (Xf7^S 1 3 ; Y 
es). t (DffimcDZ'f^ylft -UZlSlfZ 40 

7C^/^^mfi^U/Vme(t-l)^^ (V) fro 
HS^/WF*Hi«#U/Vtar(t-l)tfW|S 

(v) -e*s^5^*«gij-ra (xf^^s 1 9) 0 1 

*J4\ H9fc3VrJ:3fc:. £Y^>^t 3tC4ol^T£- 
h^/#^3»U«#U/Vtar(t)*^^ (V) fr 
(U) fcgffcU >>f5V^t -1= t2~ t 3*C*5 
^TJi. 7C^/fi"^mfi^UXVme(t-l)frW^ 
(V) frO#-y>y h«RI&/W^«iffl«9U/Vtar(t- 

i)fr*r^ (u) ^^Tt^o 

[0 0 4 6] Xfy^S 1 8 0*PJgiJfc::te^T. izMP/ so 



14 

^^m{t^U/Vme(t-l)fr^ (V) frO^— y^y 
h^/^^ffiff^U/Vtar(t-l)fr^ (V) 
otl^S^li (Xf^/S 1 9 ; Ye s) . MS1££ 

-^y h7U-AK:tt, 9—>fv h 7 Is- i+mmv 1 - 2 

I N Ftarfr^&L&^<DT\ o^-tf— 3 > 

^-k= "2" »ifflo*-y7h7u-AiB« 

7*—* I N Fhold^^K^-y^y h7U- A<Dfu7?ft 
(forward) lC#£E*£" & 7 U— A«D£ — >y h 7 A 

= t 3— t4<D£— ^7 h7lx—A^«, ^-^7h7l/ 
— ivISIRx— * I N F tarfr^£L&^<DT\ ->>^n 

w^a^-K= "2" i:u mmmt*-?vY 

71/-Af«f-^ I N Fhold^rSK.^— h7U- 

t = t 2— t 3tC#ftT^> 7 V—Ld <DZ—?vb7ls— 
Af^f- * forward f ^> o 

[0 0 4 7] fit, ffll^Xf77 > S 1 5K#fTU 
->>^P^^-tf— ->3>^r— F= "0" 

W8UUT (Xfy^S 15). J^T> raao«W*fr 
5o XT77S 1 3<0*JBUtc*5i/^T. ^-^7 hip/ 
S^mfI^U/Vtar(t)fr^ (V) (U) 

ic^bbTv>^v^^tc« (Xf7^s 1 3 ; No) x 

Z^^Zstft tCfett-i) 7C^/^]^tmS^ U X V me 

(t)A^ (v) fr6M^ (u) tc^fbb. fe^v^ti. 
(u) frt>^j£ (v) tc^fkLTv^frSfr^jgij-rs 

(Xf7^S 1 4) o 

[0 0 4 8] Xf77'S 1 4 <D$m\Z$5^T , £-f^> 
^ t fej* « TC^/^^ttS®^- U / V me (t) t>^l% 

(V) fr^^ (U) tC^ftU ^-^7 f 

m^/^lZfeMW^U /V xar{t)hmi% (U) fr^W^ 

(V) tC^ftLTl/^ti^C^ (Xf7^S 1 4 ; Ye 
s) . -»^D^->f-e-: >b K= "0" i:L. H 

g|ffl#-^y f7l/-MIISf-^ I N F ho ld*S)8Bfb 

(clear) L, «ia*X'r^7 r S 1 5^Rlt, W- 

r, ^^ = >^*t **:43»S7cJift^/*^*ffi«^u/v 

me(t)frW^ (V) frZMPt (U) tC^t^T-r. $>^V^ 
«\ ^-y^y h*l?5/#3»*U«#U/Vtar(t)^«t^ 
(U) fr^W^ (V) KlSftLT^ai/^ii^a (Xf 
7^S 1 4 ; No) . f<OSSS!lI*Xf7/S 1 5(C 

[0 0 4 9] [2. 9] ffl?X^^h7;^x^7'^ 

S v©jES»ja»k:»«t-*7Mtt-r— 

^>¥^7>7 , HW^Ame-sta. ¥±57V7 P lf^-b 
WfiE»Ame-vib, lf»y^»WfiK»Pme-sta. tf^^-tTr 
htfjjStfPme-vib. X^^ h • ^x-Y 7" S me 



r 

* 



< 
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1tfB"r— * I NFtar-synctC&SnS^ — hJBttv* 

- *<D 5 *-y-y MSf-^ 

(¥±57 VTWWJS^ A tar -sync -sta. ¥*37 
5— h Wj3t# A tar -sync -v ib. If y ^ItWdc^ P tar-sy 
nc -sta, tf >y =?- \£ f'y — h fi?JJ5E# P tar-sync -v ib&t/X 
^ • v' X -T7 P S tar-sync(f)) StfnVhP- 

1t$6tcS^>r, StL^X-*^ h^/b • i/x^ 10 

[0050] fix^^h^^x^^M^, tc®: 

X-Y7) *«ifta«WrrRlJCfe»a (0<a^2) T^>7 

h^;l/i/X'Y7 P Snew(f)O^tC-Ol/^Tift0^-r^o 
[0 0 5 1 ] [2. 9. 1] ^X^^h7;Wx^ 
7 S new (f) (D^fom^mJj j£ 

0 1 1 K£-y>y h»B^T&£&tt<DX^ h7;l/ - 20 

^x^^to 0 1 1 lC^T£vlz, 2— hwvm 
m<DmftWLMbl£&&ti&mte9u&fr&. f fD~ f fhT? 
g^ntl^o 0 1 2fcS*ni#T&5§§14©X'** h 

©IE&i£/iE$Hc n* f m0~ f mnT* 

AfmO— AfmnTS^nTl^o 
[0 0 5 2] C<Dif ^C&l/^T, 7t;^i#c07>7 P A 
(fm) = AMk AfmU •■■> A fmn^TC^ $ £ T\ JSIifi[ 
gU&^f mO— f mnO^afg (1 <a^2) LT. 30 

h^Jl • ^x-r^SnewCO^^-T^o T&fr-^ 

ho— f hn^-r^-rafcs 

fhO=a • fmO 
fhl=a • fml 
f h2= a • f m2 



f hn = a • f mn 40 

kUBl 3 Rtf WTJc^-rSJBIEKififiR^S (=JB» 

(fhCk AfmO) 
(fhl, A fml) 
(fh2. Afm2) 



(fhCk AfmO) 

[0053] tc%T\ -mmcyzs-fiRfttf^^m 
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SH&X'** h^;l, . ; ^x>r^Snew(f)(CB8LT«. C£> 

^ x^^h7;i/->x^^i«^ -r&fr-s. n 

^»Anew^#^tCJSCTlffi{S-r^X^^ h^fr* 
^hlffK (spectral tilt correction) ^toT, n> 

^>x^rySnew(f)tcov^T. &BICJ5 CTn > h n — ^ 

»CS0^T, fff^^b7/V - ^x^;/inxa$2 4 
toZ3$2 4l*%Z>tltc&m7.'<>? h^;l/ - ->x-f ySne 

w(f)f<:S^TS37*;W>h^tBtSo 

[0 0 5 4] [2. 10] S37t;l/V>hFT30 

^O(0IEK^»^c*r/Sr^iEMb7>yA , fK. 
A' fK-lOiAA' (f K- f K-l) O^fttcS^T 

7©g3 7*;W>hF T3BMt/S27t;l/vyh 

FT2g»^I?:il S3 7t/l/V> 

h FT3(DJH»ft©KH«, ilfitl. 5 [kHz] W± 
4 [kHz] WT"^ftSfe«). 
f K= 1 . 5 [kHz] 

fK=4 [kHz] 

[0 0 5 5] ^Kl. fK (K=KS. KE) <OK<Dffi«riS 
iP^^r^o f LT, A A' (fK-fK-1) 

A A' (fK-fK-1) <0 

A A ' (f K- f K-l) ^0 

T«05IbfToT. ^37^;l/V>hFT3Wi^lS 
»K:«feifiv^jaifi» f p*S3 7*;l/V> h F T3k.~$~Z> 

fit, C Ottffi L 3 7 * V h F T 3li, 

3 h F T3C>ttl^li:Mfif LT> S37t 

h F T3cO^&^^4ott^7>yAFT3^tB^ 

u^;i/«i»«4 3K:ffl*sn«o 

[0 0 5 6] [2. 11] JBtKtf^SKffolbff 
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AMf-^ I N Ftar-synctC&StlS^— hJH14 

f-^oa *»aj*»K:Bii-r**— h/gts^-* 

(^M/£#R tar-sync (f)) . HS«»ffi«f» 1 2 fcfi 
»*nrt^ (M&Sti«£) Rme(f)&tf 

as«»Rnew(f)*^j«-r*o *r&fc>i3. MffissA^ 

Rnew(f)=R*(f) ftfcU meXt± tar -sync) 10 

fr^X-<^ — >x-T^Snew(f)i:fp|— O 
CO 0 5 7] Sf*g»HJ5)c»Rnew(f)^BIIbT 

/b^l/ hffidi (spectral tilt correction) ^ffoT^ 

nyhP-^tSCfctcfcO, J: 0 U 20 

[0058] [2. 12] IE&ffi/£#£f3tgP<Diaft 
ttv^T. jESJ8y«»3fefiK« 2 6«\ ^JBX^ h^;I/ - 

v\ »»inx*#5Ssex^ >^x 

^^Snew(f)tCBt5V^T, U— AfcUStt^fffea 

jEaE*J«» CF" 0. A " 0) . (F " K A" 1) . 
(F" 2. A" 2) , (F" (N-l). A" (N-l)) 

A" n^^fH-r^o n = 0— (N-l) 0 ) &jg#)Z> 0 so 

71/ • >'x^7 P Snew(f)cD7 7 >7 P ^'A (X) t^ft* 
t, *iE3£»dc» CF" 0, A" 0) . ( F " U A" 

1) . (F M 2, A" 2) % (F" (N-l). A" 

(N-l)) IZVLTtDZdlcmTCttfT^Zo 

(F" 0, A" 0) = (f fO. A (f fO) ) 
(F" K A" 1) = (f fU A (f fl) ) 
CF" 2, A" 2) = (ff2 N A ( f f2) ) 



(F" (N-l). A" (N-l)) = (f fn. A (f fn) ) 40 
[0059] [2. 13] IE3£*«»S«»0»f^ 

ssk* itobitmmmwasLf 9 n^t>ii7>ya" 

2 7KJ:0S6a4Ba3B*tT3o WAtf, 
(OmmT>?A" n (=A" 0. A" 2. A" 4. - 

••) cmar. 2fg-r£) m<osm^vi 

[0 0 6 0] [2. 14] yxX»«<D» so 
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ft 

F" nfe£rJ#M7>:/A" n (=*flBIE«»«#) M 
mc»r«SMdt^Rnew(f)*F F T^y77K««U 
W^SBF F T*frv\ *6JC»6tifcftHMlfll^*— 

SPfi^lcS^T. jE3E**»atfSlfiS*»OB*Jt* 

[0 0 6 1] COf^Vt, F F Ts^yyricffiM 
JS«»f nfecfctffSrffiTV^a" n (=SrgUE&»ja 
#) MWc*»«||«4>Rnew(f)*ttlfi-rS»C|»L, R 
fro, ia^t?7fTl^n/cIEgM 
# £ 5 in x. £ c £ k: £ 0 m&gptm ^ £ b T / \— 

[0 0 6 2] [2. 15] ^DX7x-?OBff 

Vme(t)lcS^T. Atf^ii^Svtf^ (U) T?» 

AZjSWMSv**©** ^^if3 0^ 
ffi*rr*o Art*jSfi^Sv#*n& (V) 

t§^Cti\ ffiF FTSIS»2 8^a*bfc*«l*^«^ 
^r^^-9-3 O^Oi^rr^o C<0*§^*5^T. 

[0063] [2. 16] S/— V*atf 

fe»<0*aRWlliH»**WAtf. MIDI (Musical Inst 
rument Digital Interface) f 2 ^ if £ LTSS8P 3 

[2. 17] ;^K/^7^;l/*19fiiti«ft ^y-f 
^yK/«7-r;W»ft«llS4 2f£. ^ffjx^^ 

;l/ • ^>x^7 P llPXg|52 4^6tB*Sn/iS37*;l/7>' 
h F T3tcSo\^T. t^Y^Ts? 4 (BPF) 4 
1 C0ilii©Sc^^ 3 y * > h F T 3(Difi«}OHifia 

4 1 tcm^-r^o 

[0 0 6 4] —7^ ^y-r hy^Xf§^gP4 *9 
-f h/-<X«^SWN*SfeJ«U ;^K/U7-r;l/*4 l 
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20 



SM<Dv%, §13 F T3tC^iS-T^m^O 

[oo65] [2. is] u^)i%m^m}7 
Tt^mtt/ >r xfi^t s BWNOfi-^ i^i^ijau-r & tz 10 

0{i^-U^;WMi^SLC^:TV7 P a5 4 4tcm^-r£ 0 

[2. 1 9] . BL^VRZfmjjm 

^■9-3 3&. xii^mn s v& £ t ni^^^fi^- 
*s£*u ^ff^m^gi5 3 4tctH^-r^>o m^gP3 

[0066] [ 3 ] mtmncomzm 
[3. 1] mimm 

±mmimMBm (#^01 5) ^^t^ stto^ 

Si ^ffi^B^Jf^fcifc*, S3^^-;l/^>hOJlfe^ 

^it^/c^ &j&mcm3y*)i^>'h<Dmmm%: 
[oo6 7] [3. 2] m2$mm 

*»UiU 4: LTV^fctf. Jr-y^ 

[0068] [3. 3] m3%a&m 



[0 0 6 9] [3. 4] 



4 X&fflj 



[0 0 7 0] [4] 3KMi^SO%« 
[0 0 7 1 ] 

[0 1 ] *auB»o«i«*S"r^n >y *e 

[H 2 ] *»SIO-*M»Oi**St^n y * E 
(W2) T»£o 

[^ 3 ] $mj&f&fo*5if%7 is—i*<Dvm*7FiTmv 

[04] *»JgJBfc:te»3JB«ftX'** 

0-esso 

[09 3 ^-^^/y^PW -if- 3 >45Q.g© £ ^ 
[13 1 0] -f— ->>^n^-tf— s/3 

[011] &1*<DX^ . ; ^x^^OTtS 

[0 1 2] gfiiOX^^ h^;b • S/x^^*«(Bt5 

[013] m^tzjsm&vmmmwmv&Zo 

[0 1 4] x^ • ^>x^70X^^7 h^;l/^ 

[01 5] mmmm<Dmmmmmz£>z> 0 

[0 16] S3^*;l/Wh(0«ta^ffiOlttKHTfe 
BP, 4-W»:7-'Jx£8iSk 5--b e -^^mglS, 6- 

gp, 9 1 o-Higric»*m». 1 1 -b 
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21 



22 



-ey^iEJSfbSB. 1 8-^7i/- L,mmm^ 19 



saeap. 2 8-a*!Kii7-yxs«i«. 2 9»o>fd 

—5, 3 0-^PX7x-^ 3 1 -5/-^^ 3 
2 3 3-5**, 3 4-a2j», 4 0-*7 

r y Xf££gfk 4 1- AVF;U7^;l/^ (BP 
F) . 4 2-MyK/U7-r;I/>Htt(i»ft 4 3-1/ 

4 4-7>:/gp\ AFT3-. S3 7t;l/V 



[HI] 



[0 14] 



UA/me. 




CP, 



Aroe 



A'naAn/Ame 



15 



amp 



Sms(f) 



r 



16 



Fn=Fn/Pme 



17 



Am8,Pme,Sme{f).Fn 



IS 



18 



Spectral shape 




Amp 



frq 



Rme(f) 



Ame-sta^me-vifa, Pme-sta, Pme-vib,Sme(f),Fn 



is 



19 



6 



12] 



Atar-staAtar-vib, 
Ptar- sta. Ptar-vifa, 
Startf) 



(sine attribute) 

< h 1 ■ f 



23 



L 

21u 



Rtar(f) | 



^—3^ hO— JU/ 



77 |u/Vtaf jiNFta r 



f) 



-♦FT 3 
-*-AFT3 



INFtar-sync 
(residual) 



k 



24 




UA/me 



26 ~» — | IE3mf8&$J£} 
27* 



Rme(f) 



Li 



25 



*| (+tflt correction) 
(•;me/tar-sync> 



UA/ma 

_i_ 



P"n > A"n 



31 



32. 



40. 



F T 3 
SBC 




Rnew(f) 




smi saw 



J ^^Vy- TL/^/L/iag }*— A FT 3 
— *T — SLC 
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[04] 




A (FOAO) (F1.A1) 



4 ' FL + _ 
T { » FLf 




FOAO 
F1A» 



i 

1 




F0.AO 
F1.A1 



FN AN 



[ 



[05] 



(A) 



(B) 





FO ,AO 
9a I I 



F1 ,A1 
9a _J_J_ 



[0 7] 



(A) 

amp 
AO 



(B) 



(C) 



/'amp 



A3 



A ^A2 



FO 



F2 



A4 



1.0 



F1 F3 



VF4 frq 



< 



^Sme(f) 



9a 



FO 



1 



F2 



FN. AN 



F3 



Ame 



Pme 



F4 frq 



Ame-sta.Ame-vlb 
Pme-sta r Pme-vib 



A(fm) 



Pn=«Fn/Pme 



AfrnO 

AfmVb 
Afmn 



>"7 



fmO j fm2 ) 
fm1 fm3 
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[093 



f Wme(t) - 
me < 

^INFme(t) - 

f INFtar(t) - 

target J 

lu/Vtar(t> - 
^ 2 
Synchronization mode 1 

0 



f 



: i 

J L 



\ I 

1-4 



i i I 
J I I 1 



tO U t2 



-f 



M/VV 



1 I 

I I 

i i 

J L 



t3 t4 t5 t6 t7 t8 t9 



[0 103 



C START } 

* LT S11 



Synchronization mode=0 




S18 



UA/me(t-1)==U a 
U/Vtar(t- 1)=U r? 

No . 




S20 



Synchronization mode=1 
1NFhold<-bacKward 



T 



U/Vme(t-1 >==V 
U/Vtar(t-1)=»"V ?? 



J/Vme(t):V->U or 
JJMar(t):U->V7L 



S17 



S15 



No 



Synchronization mode=0 
IhFhold^ar 



No 




S19 



Synchronization modo=2 I 
lNFhofd<-forward 1 



S21 



if(Synchronlzation mode==0) INRar-sync»lNFtar(t); 
etse INFtar-sync=lNFhoU 



S16 



Next processing using INFtar-sync 
INFtar-sync includes: 
Atar-ayno-sta^tar-sync-vfb, 
Ptar-sync-sta, Ptar-sync-vib, 
Star-sync(f) . 
Rtar-sync(f) 
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m i 5] 



101 



103 



104 



105 



100 



102 



777 -iyvo-r 



107 



^108^ 




106 



109 : 7^7J8 



[H 1 6] 



